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THE editor of this seeond-yelume~ofthe Mathe- 
maticel-Correspemdemthas been induced to engage in 
the work from a thorough knowledge of its utility in 
spreading and improving Mathematical Science ; and 
he indulges himself in the hope that the real friends of 
science in the United States are sufficiently numer- 
ous and spirited to support him in the undertaking. 

It is not necessary at present to enter into a lengthy 
defence of the practice of pub icly proposing and an- 
swering new mathematical problems. Every one who 
has any acquaintance with the history of mathematics 
knows that many valuable improvements and dis- 
coveries have resulted from the profound attention 
bestowed on the solution of new, curious, useful, or 
dificult problems. The greatest Mathematicians, as 
Pascal, Leibnitz, The Bernouilis, Huygens, W aliis, 
Newton, Maclaurin, Euler, Lagrange, Fmerson, 
Simpson, Hutton, Vince, &c. have not distained to 
enter the lists, and try their strength of genius in con- 
fests of such a nature. 


The truly ingenious method of differencing, pr 
CURVA IN CURVAM * was invented by Leibnitz in at- 
tempting to resolve in a general manner a difficult 
problem proposed by James Bernoulli. James Eer- 
noulli himself invented a profound and general method 
of resolving isoperimetrical problems in seeking the 
solution of the problem concerning the curve of swilt- 
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* A problem or two exemplifying the method pz curva IN 
eurvaM, would probably he acceptable to many of our 
readers; they shall be gratified as soon as convenient. 
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est descent, which was proposed by his brother Joha 
According to Laplace and others, a vast number of im- 
provements sprung from the prize * prob ems proposed 
by the Academy oi Sciences. And to clo:e this enume- 
ration, the immortal NEWTON, whose name Iam 


unworthy to write or to pronounce, was led to the dis.§ 


covéry of the grand*law~ of tifiiversal grav tation by his 
attempting to solve a new and éurious” problem 
proposed to him by Dr. Hook, 


But let us not sit down contented with imagining 
that those great men wio have gone before us have 
exhausted the subject, and leit us ‘nothing to do, bu 
to copy their writings. This were a dangerous as well as 
a groundiess idea ; and can never exist In the breast o 
aman ofreai genius. Doubtiess many improvements 
and discoveries are still treasured up to reward the in 


genuity of future enquirers: may it be our lot to ob4 


tain some portion oi this precious deposit. t¢ 


known that various persons at different 
times may iuil upon the same problems or soiutions 
without any sree of their mutual coincidence 
it will not appear surprizi ng therefore if sme ct 


It is well 
il 
k 


as § 


which have been alre sady discussed should sometim 


* Perhaps the most elegant and profound discovery ever pro 
duced by a prize probiem was that of Maclaurin in which he 
demonstrate ; forthe first time that according to the know 
law of gravitation a oblate spheroid of uniform density wou! 
retain its figure by revolving uniformly about it. less axis i 
a certain time which time he determined accurately ina 
Cases. ' 


+ We should however be exceedingly cautious in concluding 
that our researehes are entirely new, merely because wé 
have not met with those of a similar kind in the commo: 
au'hors on mathematics: many instances of precipi‘ancy if 
this respect are well known to those who are acquainte 
wi:h the progress of mathematical science. 
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make their appearance asnew. ‘The assistance of the 
contributors in this affair is requested by the -ditor 

he hopes they wiil point out such questions aiready in 
print as coincide with those proposed from sinke to 
time as original probiems. by this means we shall be 

enub.cd to learn more completely what real additions 
are made to the general stock oi mathematical 


kno W led iy 


tre we 
ae] 


it will probably be expected from the present 
editor by some of iis feilow contributors to the frst 
vo.ume, that be should make an apology tor presumine 
to decide on the merits of their performances. Should 
such Mathematicians as Craic, «nd MavueGua> 
honour the Mathematical Correspondent with their 
contributions, he ingenuously conteases that nothing 
but eX Own con:ent would entitie him to the liber ty 
of giving his judginent on their pieces. 

Let it be considered however, that he by no means 
pretends to dictate to the M lathematicians of America. 


NEc SIBI REGNANDI VENIAT TAM DIRA CUPIDO, 


In deciding on the comparative excellence of the 
nieces presented to him he wishes not to set up his 
own ideas as the standard of taste: he will merely give 
his judgment according to the extent of his skill; and 
leave to the public the task of finally determining the 
comparative ingenuity of rival competiters. 

It would perhaps contribute something to the pro- 
eress of science, if the editor were en: shied by the sale 
of the work to have two Prize Questions in cach num- 
ber, a greater andaless. By this plan many who are 
not able to contend for a prize depending on certain 
abstruse researches might be usefully and honourablr 
employed in resolving a prize problem of less profund- 
ity. On the other hand Mathematicians of eminence, 
who would not accept a prize for what cost them scarce- 





eas 


ly a thought, might find in the problems of the higher 
prize something worthy of attention. 


It ought however to be indispensibly requisite in 
2 prize question that it may be useful in improving 
some important theory little known, or in discovering 
some new one, or lastly in giving some rules of pract- 
ical ap pacetion. It is presumed our first prize quest- 
jon will be found useful in one of these ways; we 
hope Garehire it will meet with the approbation and 
attention of judicious mathematicians. 


A comparative view of the various methods by 
which we arrive at the sojutions of questions is at once 
agreeable and instructive ; accordingly the editor in- 
tends to publish as pre ta variety of good solutions to 

each que stion as the limits of the work will admit. This 
pian wil a undoubtedly be approved by such as duly con- 
sider its humerous advantages. 


The editor bees leave to assure the friends of 
science and of man, that nethine unbecoming 
a christian and a gentleman shall be suffered to 
make its appearance in the work as long as it shall be 
under his direction. No affected superiority shall be 
shewn, nor contemptuous treatment of such as differ 
from us in opinion, or fall into errors. Leta just. sense 
of our ownimpertections teach us moderation in our 
judgement of sihien 3 ; and let us endeavour to shew 
that we are influenced by the noblest motives, the love 
of elegant a a uselul science, and the benefit of man- 
kind. 


ROBERT ADRAIN. 
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ARTICLE LI. 


View or THE DiopHanTine ALGEBRA— con- 
tanued from Article xxv1. Vol.1. by 


ROBERT ADRAIN. 


HAVING exhibited in the preceding volume of 
the Mathematical Correspondent the principal elemen- 
tary rules of the Diophantine Aleebra: my object in 
the present article is to exemplify those rules in the 
resolution of a select number of curious problems, 
some of which are, I believe, entirely new. 


PropetirEmM I. 


To find two numbers of which the sum and difference 
may both be squares. 


SOLUTION. 










Let us begin with finding such expressions for 
he numbers sought, that thetr sum may be a square. 
tis selfevident that if we divide any square whatever, 
z into two parts viz: uw and zz=z, their sum u-+-zz—x« 
il] necessarily be a square. Forexample, it is plain 
hat the sum of w and 16—u is aperfect square. It only 
emains then to discover sucha value for x, that the 
iference of w and 16—« may be a square, that is, we 
e to make 16-2ua rational square. Put 16-24=7im, 
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16—77". 


tod 


and we have u= f we assume 2==2, we have 


16—4 
Uma =, and the other number=16-6=10; there- 





fore 10 and 6 are two numbers answering te 
proposed problem ; for their sum is 16 and their i: 
erence Is 4. 

To resolve the problem completely, and find gen- 
eral formulas expressing all the possibie numbers that 
will answer the question, let usresume the general 
expressions « and zz—w, forthe numbers required ; 

and it is manifest we have only to make the difference 
zz—2u a perfect square. Tut zz-2u=—vv; and 


-—-— 


amma, zz+vv. The 


t= and therefore also 2AM a 
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: Ul Zim U 
formulas therefore ae a nd ———- are reneral eX~ 


pressions for all the possible numbers fulfilline the 
conditions of the question. If z=2, v=1, then the 
required numbers are § and 3. 


ANOTHER SOLUTION. 

he principle of the preceding solution consisted 
in first deter rmining such a relation between the un- 
known quantities as may fulfil one of the required 
conditions and afterwards in adding a new relation be- 
tween the same known quantities by means of wich 
the remaining condition may also be fulfilled : and this 
manner of procedure i is more extensively useful in the 
Diophantine Algebra, than any other method hitherto 
discovered. There is however another method which 
is frequently of considerable advantage: It consists in 
determining the unknown quantities from such equa- 
tions as fulfil all the conditions of the ques‘ion at the 
same time. The spirit of this method will be seen in 

the following solution to the preceding problem. 
Let u and y be the required numbers ; and aa and 
65 the two squares to which the sum and difference o! 
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yand y ate to be equal ; and by the question we have 
the eq ‘uation u 4. Y=, and Ut == bb, Now resolve 
ing thes se equations w le respectto wu and y, we obtain 

_aa- +56 | tO 5 ; 
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in which expressions we 





may choose a and 6 at pleasure. If we suppose 
ga25 and 64=—9, we find u=17 and y=8 

This problem is resolved ina very different man- 
er in Emerson’s Algebra Book um. PRoB. Lxx1. 
But that excellent author does not seem to have re- 
marked that the problem is only of the first or sim- 
lest degree; as he has without necessity applied to 


ita method for the second degree. 


It will readily occur to the attentive reader, that if 
nstead of requiring two numbers of which the sum and 
diference may be sguares, we had demanded two 
numbers of which the sum and difference might be 
‘ubesy or fourth powers or n> powers; or the sum an 
nb power, and the difference an nth power, we might 


have resolved the problem in the same manner as 


above. 
Forexample. 70 find two such numbers that their 
yim may be a square, and their difference a cube. 
Assume uty=a’, and u—y=6*; by addition 
tu=za?+b%: by subtraction 2y=a?-+-b*. Whence 


a2 t-3 rms, 








If a2==l6=—4? and 63=—8=2% then u=12 and 


Pros. II, 
Zo find two such numbers that each added to twice 
the other may be a rational square. 
SOLUTION. 
Let u and y be the required numbers; aa and 66 
the aquares mentioned inthe question, then we have 
by the question u-+-2y=:aa, and 2u+-y=—=db. 


4b; 
By addition 3u-- 3y=saa-+bs, whence ufpyee et: ) 
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this last equation taken from each of the precediy 
2b6b—aa 2ca—bb ; 
and y= ; 
3 . 3 anda and 4 may 
taken at pleasure. Ifa@=2 and J=1, we have u=~ 
and y=i. Ii a=12 and d6=9, we have u=6, and y=6 
now 69+6xX2=69+12=—81=92, and 6+69X2= 
+6=144= 122 

This problem is only a particular case of the follow 
ing. Zo find u and y such that au-+-by and a'u+b' 
may be rational squares, a, 6, a’ and b! being any given 
numbers. 

To resolve this problem we have only to assum 

au+by=mm, and a’u+dsy’=nn: and finding the value 
of w and y by the commen methods for simple equati 


b!inm—nbh 1 ann——a'mm 
> and voo—e———— 
ay’ a= ab Y ab’ —a’b 


gives us 








ons we find w= 





It may not be improper on this occasion to give i: 


specimen ofa general method of resolving simple equa 
tions, which is not I presume very commonly know 
among the readers of the Mathematical Corresponden. 

“1. Zo resolve the equations au+by=m,a’u+l/y=n 
Multiply the former equation by c, and we have act 
+6cy=c m; to this addthe second equation, and we 
have acu-+a’ u+6cy+d’ y=cm+n 3; that is (ac+a’ 
Xu-+ (bc+6’) xXy=c m+n: nowto remove y put it 
Lf 


0 . 
coefficient 5c+0’=0, whence c=-—, and since 


b 





c m+n 

(ac+a’\u=cm-+n, we have u= > 3 ,* If we make 
L C--d 

the coefficient of Uy Viz: a i we have 


a’ c m+n 
Cc=-—, and Y= 


a “be +e’ 
au-+b y+e z 
II. Given < a utd’ y+c’ z 
a” u+b”’ytec"z 

Multiply the first and second equations by d and ¢ 
respectively, and to the sum of the products add the 


third equation, and we have (a d+a’e+a”)u-+ (0d+ 


: To find u, y and z 
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eth") y + (¢ d+c’e-+c") z=dm-+em'-+m". Let us 
now make the coefficients of y and z each=¢, ald we 
have the three equations, b d- bebo, cd+c'e 
4c! =0, (a d+a’e-a’”’) ud m+em ‘tm’, From the 
first two of these equations we obtain d ande by the 
method of the preceding y example, and from the last 
dm -- em + 

da-+ ei eal + a’ 

We have just shown how to make au-+éy and 
au’-+-0’y rational squares; and it may be remarked that 
the same method may be applied if the formulas 
ou-++-by, and a’u-+d’y are to be made cubes, biquadrates ; 
or mo.e generally if the former must be an m™® 
power and the latter an 26 power. We have only to 


we have u=>——— 


ded 


resolve the simple equations au-+-dy=A™ and a’u-} 


y= B". 


If three or more numbers u,y, z &c. are re- 
uired, so that au-+-b y+c z may be an m*) power, 
fu+-b’y+c’z an nt power, and a’u+b”y+-c’z an rt 
power, there being as many equations as unknown 
uantities : it is evident we have only to resolve the 
imple equations @u+dsy+tez=A”. kc. 


Pros. III. 
To find twonumbers such that each added to the square 
of the other may be a pfierfect square. 
SOLUTION. 
Let wu and y represent the numbers sought: andthe 
roblem is to render the two formulas uu+y, and yy 
-u rational squares. 

To effect this let us begin with the formula wu+y. 
uppose uu-+-y= fifi, whence y= fifi—uu, which expres- 
ion for y will evidently render wu+-y a square what- 
ver values wu and /f have. 

The second formula yy-+-z will become by substitu- 
Wn (Pfimuu)?—u = u4—2f2u2+u+p+4, which must 
iso be asquare. The celebrated Euler, in resolving 


9 


his problem haying arrived at the formula #4—2/ 42 Le 
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required conditions of the question su 
proceed now to resolve the problem by 
the conditions torether. 
to be squares, let u+a, and y+ be the 


squares, aad we have the equations ww 
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Since wu+ty, and yy+wu are 
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da, yy--u=-yy+24y+55 ; whence y=2au--ada; and 


ux2hu+dé, These last two equations resolved 

by the known rules for simple equations give 
2haat bb 2abb-+aa 

i , and y= 1%. in which a and 6 





1-406 ~~ Jn4ab 
inay be taken at pleasure; but In order that « and y 
may be both positive, attention must be paid tothe 
assumed values ofa and 4. Those formulas express 
all the possible values ofu and y that can answer the 
question, as is evident from the method of investiga- 
tion ; for whatever be the root of the square uwu+y, it 
is manifest that it must be contained in the formula 
#+-a in which a may be taken at pleasure. 

By adding the values of uw and y we have 
viyen aa+bb+2ab (a+6) 
; 1-4 ab 
ing a+5=1, becomes u+y=1 as in the foregoing 
solution. 





which equation by assum- 


PropiEM IV. 
To find threenumbers such that the equare of each ens 
creased by the sum of the other two may be a square. 


SOLUTION. 

Let u, vy, z be the numbers sought; we are 
therefore to assign such values for u, y andz, that 
wutytz, vy+u+z,zz+u+y may be rationai squares. 

Assume m—u, n—1/, r——z for the three roots of 
these formulas; and we have the three equations, 

uutu+z=uu—2mu-+-mm, 

yy +u+z= yu—2ry + 7, 

zztuty= 27—2rz + 7r: 
which by taking the equal squares from both 
sides become y+z= -—2mu+mm, u+z=—= -—2ny-+nn, 
wty= -2rz+rr; and by transposition we have 
vt+-z+2mu=mm, u+z24+2n y=nn, Uf-y+2rz—Tr. 

These three equations resolved by the rules for 
simple equations give the numbers sought in general 
ierms expressing all the possible answers. 

B 





ae 7 


If we suppose , 2 and 7, equal to 2, $, and 4, 
respectively, we obtain u=~=45, y= {$3}, z= 2}. 

It would not be difficult to try if these numbers re: 
ally answered the question. 

The method of resolution here given 1s applicable 
to many other questions. For example, let u, y, z, and 
» be required such that 

uu-+ ay-+- bz-+- Cv 

yy + aut i’ z+’ 

zz+ta”’utb” ytce"v 

votalu+oy+el'z 
may all be rati-nal squares; a, a’,a’”, a’, b, b”, yin 
being any given numbers positive or negative. By a 
SUMING M—U, 7i——t/y T—Z, S—~v, for the roots, we im: 
mediately reduce the business to the resolution of com: 
mon simple equations, 

As an otherexample ; Jt is required to find three 
sguares in arithmetical progression. 

It is plain that ww—_y, wu, uu-+-+-y may represent 
any three numbers in arithmetical progression, the 
mean being a square: We have therefore to make 
UUu——ty and uu-+y squares. 

Assume u— and u--n for the roots ; and we have the 
equations wu-—y=uu—2mu-+mm, uu+y=uu-+2nu-+-nn, 
whence 2mu—y=mm and —2nu-+-y=277; and there: 





, , 1, mm-+nn , 
fore by simple equations, w=}xX— > and 
Man IB 
n-+-n7 
y==mnX . 
—?72 


If we assume m=2, m==l, we have u==s and y= 6, 
whence wu—y=}, uu=25 , uu+y=—*? ; or rejecting 
the common denominator we have the three squares 
i, 25, 49. in arithmetical progression. 

Three squares in arithmetical progression may 
be expressed in general by 
(mm-+- 2mn-nn)?, 
(mm-—-nn ) 2, 
(nn-- 2mn—mnr)? 
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All the problems we have hitherto resolved in 
the present paper, together with a multitude of others 
are comprehended in the following very general ex- 
pressions. 

Let Uy Yy Z, Vy Se. be any number of unknown, 
and a, b, c, d, e, fy ce. known quantities: We are 
to make rational squares of such Jormulas as 

(autéyteztdvu+te )?+ futgy+hz4iv-+k 
(a’ utd’y+e ‘z-+d’v-+e')? + flu Se. 
Se. Sc. 
there being as many similar formulas as unknown quane 
tities. 

The method of solution consists in giving such 
forms to the roots of the squares, that the resulting 
e,uations may all be simple. Thus, for the root of 
(au+by+cz &c.)?+ &c. weare toassume (au-+d4y+ 
cz+&c.)-+ ms; in like manner for the root of 
(a’u+b'y, S&c.)?+f'u Sc. we aretoassume (a’u+d’y 

&c.)+7. By means of this general method we may 
readily obtain the answers to many problems which 
scarcely admit of solutions by any other method. 


Pros. V. 


To investigate all the frossible square numbere such 
that the sum of two of them may be a square, 


SoLUTION 


Let wu and yy be any two square numbers of 
which the sum xu-tyy is a square. 

The square reot of wu+tvy being greater than 
may be universally expressed by u+-ay. Let us there- 
fore assume uu--ovy=(u-+ay)? —uu + 2auv oars and 


p therefore yy= 2auy+aayv, whence by division y= 


9 9% 
9 au Yy Qa 
tau-+-aay, and therefore y=-—— , of =-=-— . 
l~aa U |—daa 
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As @ may be fractional putit =—, and we have 


m 
B 2 











2m 
vy 7 mn . 
— =—— = ——— ; therefore universally, 
u l- Buses mmMm—ni 
me 


“us yrs mm=—-nn: 2mn, 

It is manifest therefore that a(mm-—nn), and 2amn 
must contain all rational numbers, such that the sum 
of two of them may be a square; of course the three 
sides of every right angled triangle when rational, are 
contained in the formulas a(mm--nn) , a(mm-—nn) and 
2amn, 

Assume a=], m=2, m=1, and the values of 
these three expressions a 5, 4, and 3: and we 
have evidendy 3 324. 42 = 

These few examples ane be sufficient to give the 
learner some idea‘of the methods to be pursued in the 
solution of Diophantine problems. We would willing- 
ly give a more enlarged specimen of this doctrine, were 
we not afraid of fatiguing such of our readers as are not 
profoundly skilled in Analy sis. But in order to make 
some amends for our brevity to those who find pleasure 
in such curious speculations, we shall subjoin a few 
questions for exercise, which we presume are entirely 
new : and this we do the more readily, because re- 


searches of this nature are well calculated to give the ff 


student that sagacity and address in the management of 
algebra, which constitute at once its elegance and its 
utility. PrRoBLeM I, 

To find two numbers such that their sum of their 
squares may be a cube, and the sum of their cubes a square. 
Pros. II. 

To find two integers such that the sum of their cubes 
encreased by their firroduct may be a square. 


Pros. III, 


To find two integers such that the sum of their cubes 


encreased by their frroduct may be a cube. 


Pros. IV. 


To find two numbers such that their sum ie equal ty 


the sum of their biguadrates. 
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Pros. V. 

To find two numbers such that their difference ia 

egual to the difference of their biguadrates. 
Prog. VI. 

To fir” **e three sides ofa rational right angled plane 
triangle su... that the square of each leg encreased by 
the biqguadrate of the other may be a square. 

Pros. VII. 
Zo find two numbers such that their sum may be a 


square, the sum Of their squares a square, the sum of their 


cubes a square, and the sum of their biquadraies a cube, 
Pros. VIII. 

Yo find three square numbers such that each encrea- 

sed by the sguare of their sum may be a square. 
Pros. IX. 

To find three or more numbers such, that when each 
is subtracted from the sum of their squares, the remain- 
ders may be squares. 

Pros. X. 

To find four numbers such that if each be added to, 
and subtracted from the square of their sum, the sume 
and remainders may be all squares. 

Pros. XI. 
To find four integers such that the sum of every twe 
may be a square. 
Pros. XII. 
To find four or more cubes of which the sum may be 


Sa cube. 


ARTICLE II. 
OBSERVATIONS ON THE Srupr oF MarHEMA? Ics. 
By THE EpIToR. 


THE advantages which might be derived from the 
study of Mathematics are generally lost in a great 
degree by young persons, in consequence of the wrong 


§ methods they pursue in the commencement of their 


course. It is no unusual practice for many to enter 
vpon the praetical branches such as Surveying, Men: 
Bs 
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‘ ion, Gauging, Navigation, Geography, &c. without 
wuv previous knowledge of Geometry, and frequent ‘ly 
\\ ithout even a moderate skill in common arithn eu . 
iavine toiled laboriously through the most 


> 


ran) 


' } 
ana aiter i 


common parts of these sciences without plc asure and 


’ 


without Improveme! they are finally compelled by 
ins urmount able ob nailed to five up thei studie 49 i 
the full peneesiell hat mathematics are the least va- 
luable, and at the same time the most insipid of all 
human enquiries. ‘This erroneous conclusion may be 


ona mistaken plan; and who are therefore unable t 


~ &vvee 


pardoned in p< rsons W ho have attempted the busines 
i _ oY —-.4 . . id: ~- | oo 
iorm Lcorrect ju “ment on the subjec Ls 

such ho wever as wish to make any proficiency ir 


if 
> 


— 
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1athematical science, and to enjoy the real advantages 
which may be derived from it, must follow avery dif 
ferent path. There is in factb ut one method by which 
e can render the study of Mathematics valuable; | 
mean, by laying in the first place a y=y 100 nndation in 
che elements of Arithme oS Geom try, and Alvebra 
Vithout a competent knowledge of these we only de- 
celve ourselves in hoping to ‘obtain an accurate < 
quaintance with the pi actical branch eS) oF with th: 
Various deps irtments of Mathematical philosophy : and 
ith the assistance of these princ iples” we shall mex 
few ditheuluies which we shall not be able to surmou: 
lt were easy to point out multitudes of cases, in 
lve ofthe 


. ty Q ly “Fr a, =? } . 908 ~ reel 
W ibs res KTLC IW ic u bed Las tul dat rents 4 | r1lhc Dies 4 
* —. 2 tnd 1, appli er ae a ‘on “ea 
0 tences MIEN be appiic a With adyantare to pra 
; ‘ i ‘ t 
(ical purpos >S: 1t nay fie ot be im? ertinent to @ive tH 
’ a 
BD cs _- la <1} aliler J it, Rid 
following example. lt will readily be allowed, that 
ic eful pi leo , {5 od ee, ee 
isa useru proviem 1 Lye PAapAY tO cetermimne the dis- 
+. > 7 s+ 4% r ae | a re ° =" ‘ : 
iahce DETWCEH CWO Pic ces on the surrace oi Cari. 
. > , 7 . 
+1 amir ‘ - “Tm y - aaa ‘ ; + 
By the help of aglobe we may indeed resolve the 
“si, «} sai a all >: lates H~« 
| lem with ine @ereatest fachitv : buta gio! is ne 
lessnera « ny Dts f _ © ¢h Harm nhlharac fr . ¥ Cy tn ot 
4 We 1 » at hand . and inless Liic LV VV plat US { Aan pec i;Ooun 


. the same map at no great distance from each other, 
ihe problem ts, generally speaking, beyond the reach 
even of those 


7 
wio hay C go! he througn a Course O} Drac- 
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, | od * . 
‘ . —— a, 1s ee » q . S ar. 1 . ~ “- } - 2 se, 
i eeorrapoy. XYct this probiem May | reso!) 
1. — ] = ane _— sf } 
with reat ease and expedit tion by scale and com: 
ee fh ‘ al } +7 \f ; > ’ ‘ 1? r . 
proviced thal one nasa tolerabije noti ON O11 tiie iifs 
Ss ’ . 4 4 _“~ . - tec = } ‘>? = nl ny ” —_— -~ ‘ 
clpies O. ecometry : ior thoug.t at first : icht ‘ 

, . 7 7 c ? ate ‘ . ] mm. . 
lem seems to belong (and in fact it does) to spherical 
° 7 . : . . = > “<, "awa =i > al t. ] ) 

1 POMOC ry 5 yet 1t may be vers eCasuyvy resois +o 
ey eee —e ry eee ee et tee 
peraad oO1n y ry without clii ¥ KNnOW 3X cee Oi Spice iat 
i “< > | 
Tim — 4hran tw ry} CEQ te lie + thre ¢ Seah oc ’ 
aiii sihe atin vO p2itaces LO il BLA VLAN whi La - 
. . ~_£ ? c  . . } < . “Ty } i i ee , : - ’ 
rence of the base of a hemisphere ; and supposing two 


7° 


. 7 
MAYITLIN om +e ann ron aro - am én @ . oe 
reridians to pass from those places to one of the poles 


s 


a . :' . 
of Ge eart ly whicl nh wil il be somewnere on the surta 


F that hem sph ic re 3 we shal} have cri} en T} ra Sp 2 i 

triane rle yet tv "Oo cdi stance > from the piaces to th Do; > 
’ ’ «tt 

. oa » 


which are the complements of t 1eir LATTES, ant 
yt ] ancela wrhirh ic tha: ~ [> 4 
con nh e¢ ae vy 11i€ hh io Lalwa be 

, ‘ ra rn } T17T OOO 4 ‘at * on . — . : } 
to find the distance between the places, which is the 
I (ca \f le tp Inala Ir yh tha antra anf tha enhoara 
vr cd tne trian: sie rom uiic Cecncre Ot che SO JalCie 


. —=2 ‘ : +s ot ie i / ha ? wr, = } ~~ . 
imagine two: straich it line s to be drawn throuch the two 
o . 
. 7 | . 
; 


places in the plane of the ASC of the hemisphere, and 
roduced in this plane until they b 


arama 4 . ar sta " 
CcoOme uic Sei 'e , ol 


th adjacent sides or polat yee ynces ; and from the ver- 
tex of the triangle, or p int on the surface ofthe hemis- 
phere which is the pole « of the earth, let there be draw: 
{wo straight lines to the extremities of the forementio- 
ned secants, and these last drawn lines will evidently 
be the tangents of their respective sides, and the angle 


contained by those tangents will be thr difi erence of 


longitude of the places, as the angle contained by the 

two secants shows oe degrees 1 in the base »f the tri- 

anole which is the distance of the place 
Now because the po lar 


ir distances are known, thei 
tanrents 7,¢, and secants 5S, «, are also known, and 
the angle contained between 7’and ¢, to find the angle 
contained between Sands. But this isa problem of a 
very simple nature, and easily performed by plain g 
ometry. 
We have given the four sides 7, ¢, 5S, s, ofa plain 
trapezium, and the angle contained between 7 and ¢, 
to construct the trapezium and measure the angle con- 
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tained between Sands. The values of 7,1, S,s, may 
either be taken off the common scale of tangents and 
secants, of may be easily found by construction to any 
radius at pleasure. 

If the polar distances or latitudes of the places 
were given, and their distance, to find the difference 
of longitude, we might proceed on the same princij ales: 
there will in this case be given the four sides, 5, s, 7; ¢, 
of a trapezium, and the 2 uncle contained by &, ands, 
to find that contained between Z'and¢, which will be 
the difference of longitude. 

The same constructions may evidently be applied 
to many other similar problems ; we may even find by 
his method the angles at the places made by the dis- 


-alled 


2 


tance and the meridians, w Mich are com :monly « 
angles of position, or the bearings of the places from 
each other: But not to enter into minutiac at present, 
it will be suffic cient to remark that our constructions 
rmish practical solutions to two or rather three cases 
of spherics. 
I. When two sides and the contained angle are 
given, to find the base and other angles. _ 
Ii. When the three sides are given to find the three 
angle S. 
il. When the three angics are given to find the 
three sides. 
In this last case we must take the measures of the 
supplements of the three given anges for the three 


sicc S O1 a he WW triangle, an d havin: tound by the pre- 
ceding construction the three angles sof this new tri angle, 
the measures oi their supplements will-be the re ! ulr- 


4 


ed sides oi the propos sed triangle. 

In general, the practical branches of mathematics, 
and the several departments of mathematical philo- 
sophy borrow one or more principles or facts from 
observation and iecalines « and these fundamental 
principles being once known and established, the 
several branches of practical mathematics become so 
mgny researches in the abstract sciences of Arithmetic, 
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Geometry and Algebra. Practical surveying is found. 
ed on the supposidion, that notwithstanding the rotun- 
dity of the earth, such portions oi its surface as are 
usuaily included in surveys may be taken for planes 
without aly sensibie errer : and since by the CONnLpass 
and chain we can find the courses and distances round 


. 
+» 


a tract of ‘rhea the whole Art 1s resolved into one 
eeneral problem in pure geometry, Viz. 
Given the sides and angies of any Jlune rectilineal 
= 
teure to find tts area, 
? 
i 


. my } ; * ; . ; . ,« : n 
1e Importance of this problem hus made it an 


abject of attention among geen etvicluns in ali aves, 
t at Ie ag they have discovered a general, accurate, 
uid easy method of solution which 1s scarcely suscep- 
tible of ages Lnpn rovement. 
Navigation requires a much more profound know- 
ize of mathematics than Surveying, because the por- 


tlOnNS O1 tne earth’ § sur.iace Which enrer lito tools re- 


search can not be considered as piahes ; we must there- 


fore have recourse to the geometry of curve lines and 


ee Tr"). atiaaw smcinia oe oe y 
Curve »t uriaces, j he general \) iMicip Cbs Oli Wiilt hi \a- 
ieee tary . ’ > ea! 1} +r) ns "| 1 > +4925 ~ 
ri@auo0Nn is Ou nH dea are ft th C iCioOy P| ° ¥ A iC Lue l~« 


‘ure -_ cime nsions of the earth. ii. ine ren¢cral 
prep Ly of the ma netic neeaice by which it is pos sthle 
ta make a ship describe on the suriace oi the sea, a line 
that intersects all the meriwans In any proposed con- 


stantangle. IL. The practicability of measurine the 
di ce satted by the ship on this ne by Means rom 
instrument called the log. ‘These principles and facts 
being once admitted, the art 7 navigation n (exclusive of 
that part which requires the assistance of astronomical 


1? Ty 1 ; . rl, s* > 4 ‘ “= eT af 5 . 
GOoservaciOnNs } 1S re Cuced iO a Se culation in pure reCO- 
vw 


isi witty ‘ ng vena b Cle 

= ' a . , _— p = " ad 1. Ass 7 

ror eX ‘WM pics, ti si "c b ine & iven iie€ Jat iUudaes anc 
iongiiuces Ol two places it is required to find the course 


end distance between them. This question when re- 
cuced to pure geometry, may be exp.essed thus; Gi- 
ven the positions of two points on the suriace of a globe 


ia —iVcih Ma ernitude W hich } 1s supposed . to hav € poles 
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and meridians; it is required: to find the length ofa 


« 7 , 


* 
+; 


line lying between these points and intersecting all the 


intermediate meridians in ale and the same constant 


Hola "¢r ~— i aonritide hy inele 
angic, and to determine the magnitude of this angle. 


4 > + . 
“we ’ + ‘ _ , + ’ er ‘ . > ; 
Ag gain, the ir may y be given the latitudk and ilongi- 


‘lace ious which a ship departs, with the 


| >» 
See an © en: ties ae ae ma 
course and distance made rood! >; ww nnda tne latitude 
; = c } ° . ‘} a. ‘ R ‘o} . ° 
and longitude of the ship. ‘This is also a prob em In 


pure geometry ; viz: Given the positicn ofa point on 
. . . ' . 
the sul riace of a globe of given magnitude, which jis 
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} j 

< nposed f) h: L\ ‘Ee y yle . and ND eric lat , anes the 1 
Sa | F 2 a te ad Musl Oo Biss 1110 Aua GilS, CAiara Liv a 


f sy “ts ta oy alse . + aon . o co . 
G1 a iine extending m the eiven point, and intersect- 
senate onl ha mM P . an ans ¢] nied eet strat werla e 
ing all the merid lian 5s at one and the same elven angie ; 

/ ct? 
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f Y ne a nartie Ptha ; Itt ‘ +c 
to determine the position of the extremity of this 


e ~ en | -Z 4 730.9% >. P on ev } > > 
that is, 1ts distanc € irom _ genet and the ane ric CC 
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nnine are 7 ane} 
cinnt fy and £9 Ubitie 
oe Jesters 4) - - . ar 
ane soiution of these fre and problems can be ace- 
= nom tan bes _ i oF , = . Ras oo } or “7 “ANY 
Curacery uncerstocd Uy none | sut such <5 nave a Con 
siderable knowledee in Aleebra and Geomctry : and 
, 1 ry , ’ . 4 Cm 5 . . se . : . 4 -—t sie . - 
ti S sumed. OG. tL} Live nis MO 1S still f Taren¢ l encre as- 
} +f . ne a. PANG dJerotion the Ss} y} ] > 
ed if we take into consideratic: f yheroidal figure 
y 1. > ‘ *. ie . vy A ~> = ie > t] an > . > > 
{ a the earth. AN da pt incin: LLY the learned Ge { Iri¢€ = 


tricians of the seve nteenth century thet man arom are 


incebted for the true principles of this important sci- 
ence. Mulhons are eve me day enjoying the nt ee 
resulune from the geomet rical Jabours of Mercator, 
Wr ight, Ilalley, .Vewton, while they remain ignoran’ 

fthe names of the ol benef: actors, and perhaps consider 
the study ot Aleebra and 1 Geo eometry as an unprofitabic 
waste of talents and of time. 

ARTICLE II. 
— 


NEVI CUESTIO. VS TO BE ANSTVERED 
IN THE NEXT NUMBER. 
™~ Wwrese ‘ (> ae u 
Question I. By vv eiiicom Cherington, Readin. 


+h & J 
A and & havine entered into play B was the winner 


. J a ““<¢ 4 > Tt ¥ + . ~"erry > } + is ~% 
Iown savs 4 ] heave lost, bat H lorget how much ou 
: 2. . -AnRre ‘ nae ban ae be > a0 sis —) Stal a 33 ryt 
: ses were, towlhich Brenlied, our Stakes didnot 
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2 . . * a se 4 - i. he me a 
amount to nin sunds, butif you add four pounds to 
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their treble, the sum will then exceed rune pounds by 
rat the sum they now fall short oi it ; he nee you 
lesired to show the stakes of those two ill emp! 

ed erentlen ren. 

Qvrs. IJ. By an old Soldier. 

ul p ating his army through a variety of evo- 

lutions disposed them at first in the form of an exact 

square, he afterwards threw them into a rectangle of 
‘hich one side containe ds 58 men more than the other : 

but before we give an account of his other manoeuvres, 

le tus know i you please how many men were under 

~ id 


i Ce 
Cucs. IY. By John Capp, Harrisburg. 


A een tleman Jent out a thousand dollars at 6 per cent 
princip al and 1 eae 


oe 
- 
a” 

\¥ 
ie) 


A vener: 


“*? , > a oe wmitara 4 
pel anbum ral Die ALiLTLOCoLe both 


I 
being payable at the expiration of every day ; now it is 
reuauned to find for what sum the lender may Pee 
upon the borrower at the expiration of every day , that 
the principal with the interest may last him just 265 
cays. 
Ques. 1V. Sythe Same. 

Harrisbure being just one hundred miles from Pht 
ladelphia, a traveller at the latter starts for the form: er 
at the rate of 4 miles per hour, and meron with a} 
locity always proportional to the square rect ct his dis- 
tance trom Harrisbur ‘3; now the question is] how long 
vill the nang — in arri riving at Reading which lics 
on | iat oad at the ¢ listance of fhity six miles from Phi 


cetphia? 
<= rs VY ay Ebenezer R. White, anbur Ys Conneciicut. 
‘all nicht angied triangle _ the sum of i the hypothe 


nuse aa one] : - divided by twice the} hypothenuse gives 
* 


the square of the cosine of half the included angle : 
‘demonstration is required. 
Jugs. VI. By the Same. 
In all ob! ique angled triangles, if from the square o 
ie sum of the two sides i: cluding any angle you sub- - 
act the square of the other side, and divide the re- 
mainder by fourtimes the product of the first mention- 
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ed sides, you will have the square *6f the cosine of half 
the included angle : a demonstration is required. 
JUES. Vit. By Janes M’ Ginni: iH. Web ui? 2. 

» Given the area of a plane rectiline al triang gle = 14; 
749 ==a, and fa per pensioner be let fall from the ver- 
tical angle onthe base, the rectangle ofthe sepments 
of the ba se nultip’ ied by the: greater segment=47, 
14176=6, pi the difference of the serments multiphi- 
ed by the less segment==11,0.11960==c ; todetermine 
the triangle. 

Ques. VIII. By John Gummere near Burlington, 
New-Jersey. 

Ina right angled triingle ABC having the right angle 
at B, are given the perpendicular BC=1 20, the angele 
A 2t the base =32° 4 oy and the anete CAD =e17°30! 
contained between the hy pothenuse AC anda straight 
line 4D meeting the perpendicular in D; to determine 
the length of the strairht line CH meeting Ng base 
AB and line 4D in Eand F, when the rectat AL 
£C is equal to the rectangle 47. FC. Bo 

IX. Prize Question, Sy the Editor. 


Among the m: any precious antiquities destroy ed by 


m os % A, " ] oa ‘ . 
he Caliph 6 Jmar in the city oF Atexandrla was a Mae 
_o *e : - } 
—- > ae seine OE ine 1. 
hiucent temple dex Icated to reomettryv : | store with 


_ the treasures of ancient science. The edifce con- 

sted of a cylindrical tower one hundred feet in cia- 
meter and.as many in height with a roof constructed in 
the following: manner ; ‘the ridge of the roof was a 
straight line directly ov er a diameter of the upper base 
of the tower, to which it was both equal and parallel at 
the distance of fifty feet, and the r afters extending from 
ail points of the ride re to the circular eaves of th eupper 


base were straight. lines at ri¢ht anglesto the ridge. 
As none were nee eet to enter bn venerable tere ple 
ef scienc ae ut such as cguld determine at least the solid 


content of the onibe of the roof, if ‘ not Its superficie S; 
the problem is here proposed to the Geometers of Ame- 
vica, and he who gives the best investization of both 
surtace and solidity shall carry off the Prize. 
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